Amounts of chlorophyll a, particulate organic carbon and nitrogen of sessile algal communities in Nepalese mountain rivers were estimated. Samplings were performed at 34 points in the three main river systems of the east, middle and west Nepal from December 1978 to June 1979.
Introduction
There is little information concerning standing crop and primary productivity of sessile algae in Nepalese rivers. In mountain rivers of Nepal, sessile algae are a very important food for herbivorous fishes such as Oreinus and Garra that live densely.
The objective of the present study is to estimate the standing crop expressed as chlorophyll a, and particulate organic carbon and nitrogen amounts of sessile algal communities in mountain rivers of Nepal.
The water flux of Nepalese rivers is very different in dry and rainy seasons (SHARMA, 1978) . Most of the samples were collected during the dry season when river substrata or stones were relatively stable. Sessile algal samples were collected at 34 points in the three main river systems, Sapta Kosi, Kamala and Bagmati River System (Point 1-14) located in east Nepal, Narayani River System Since there were grazing marks on the stone, the area of stone surface without grazing marks was chosen for sampling of sessile algae. Samples were collected by brushing out a given surface area of stones and filtered through glass fiber filter (GF/C, Whatman) pretreated at 420°C. The collected samples on filters were kept in a sealed plastic container with silica gel for 6-12 months under room temperature and dark conditions before chemical analysis. Chlorophyll a amounts of the samples were determined by the UNESCO method (UNESCO, 1969) . In this case, there was a possibility that chlorophyll a amounts might be reduced during a long time storage at room temperature.
Phytoplankton samples in Lake Biwa were prepared to check how much chlorophyll a degrades in the course of storage time under room temperature and dark conditions. Chlorophyll a amounts of phytoplankton continued to reduce in the course of storage time and finally decreased to ca. 60% of the initial amounts after 8 months (Fig.  2) . In the present study, chlorophyll a amounts were corrected on the assumption that chlorophyll a amounts measured cor-responded to 60% of the initial amounts. However, the chlorophyll a given here may not reflect the true amounts because this correction should be considered as a matter of convenience. Particulate organic carbon and nitrogen contents of the samples on glass fiber filter pretreated at 420°C were determined with a CHN analyzer (Yanaco, MT-2).
Results and Discussion
Sampling dates, water temperature and amounts of chlorophyll a, particulate organic carbon and nitrogen at 34 sampling points are summarized in Table 1 .
Water temperature showed a tendency to lower at high altitudes (Fig. 3) . Further, daily change was remarkable in water temperature of Nepalese rivers. At point 22 in the River Saribang khola, water temperature changed noticeably during a day in the range of 14.3°C in the early morning to 21.6°C in the evening. Water temperature in Nepalese mountain rivers seems to be easily influenced by the difference in air temperature between day' and night.
There was no clear relationship between chlorophyll a amount and water temperature or altitude, suggesting that the standing crop of sessile algae is influenced not only by water temperature but also other factors such as light condition, water current, water quality, substratum and species composition.
The chlorophyll a amounts ranged from 2.0 to 59.8 mg-m2 (average, 12.5 mg•m-2) in Sapta Kosi, Kamala and Bagmati River System, 1.3 to 189.6 mg• m-2 (average, 10.0 mg• m-2) in Gandaki River System and 4.6 to 125.1 mg• m-2 (average, 26.0 mg• m-2) in Karnali River System. Generally, chlorophyll a amount was small in Fig. 1 the rapid and/or turbid rivers (Points 1, 3, 6, 10, 15, 16, 17, 23, 24, 26, 27, 28, 30 and 34) , but large in slow-running waters (Points 13, 19, 21, 25, 31 and 33) . Chlorophyll amounts of sessile algal communities in Japanese mountain rivers and streams have been reported by several workers. KOBAYAsHI (1961 KOBAYAsHI ( , 1972 reported that these amounts changed seasonally in the range of 5-414 mg•m`2 (average, 25 mg m2) at the upper part of the mountain section of the River Arakawa and 5.6-82.4 mg-m-2 (average, 29.9 mg• m-2) in the small mountain stream, Chigonozawa. TOMINAGA and ICHIMURA (1966) observed fairly high levels of chlorophyll (i. e., 300-500 mg-m2 in the winter and 100-200 mg• m"2 in other seasons) in the lower reaches of the mountain section of the River Arakawa. VEDA (1975) reported chlorophyll a amounts of 25 mg• m-2 in rapids and 15 mg-m2 in shoals in the lower mountain section of the River Yoshino. Thus, it may be concluded that there is generally no great difference in the standing crop expressed as chlorophyll a amounts of sessile algal communities between Nepalese and Japanese mountain rivers.
The relationships of particulate organic carbon (POC) and nitrogen (PON) to chlorophyll a (chl.) were examined by linear regression analysis. The relations of the POC and PON to chlorophyll a were expressed as POC= 1021. 2+ 56. 5 chl. (r= 0.79) and PON= 132. 7+7. 3 chl. (r=0.85), respectively.
The correlation coefficients were significant at p=0.01. These results suggest that particulate organic carbon and nitrogen amounts of Nepalese mountain rivers are closely related to the amounts of sessile algae.
The ratios of particulate organic carbon to particulate organic nitrogen at different chlorophyll a levels are shown in Fig. 4 . The POC/PON ratio (by weight) changed greatly in the range of 5.8-22.1. Turbid water tended to give higher POC/PON ratios than 10. The water sources of these rivers (Points 17, 18, 28 and 32) were in the Inner Himalaya region (HAGEN, 1961) . The water contained much fine silt throughout the year. Judging from the high POC/ PON ratio, these rivers might well include not only silt but also particulate organic matter with fairly high organic carbon contents. Except for the few special points mentioned above, the POC/PON ratios changed in the range of 5.8-10, in correspondence with that (5.0 to 10.5) of some marine planktonic algae (PARSONS et at., 1961) and sessile algal communities (6) from River Oomiya (SATAKE, personal communication) .
In this report, the standing crop expressed as amounts of chlorophyll a, particulate organic carbon and particulate organic nitrogen of sessile algal communities in Nepalese mountain rivers was estimated extensively.
Dynamic study of seasonal changes in standing crop and 
